
A PEPTID-SPLITTING FERMENT IN THE GASTRIC
JUICE IN CARCINOMA OF THE STOMACH

That carcinoma of the stomach is, at present, prac-
tically a hopeless malady, is borne out by medical and
surgical statistics. The cause of this appalling fatality
is not difficult to discover and is found in the fact that,
with very few exceptions, a positive diagnosis can be
made only after all hope of a permanent operative cure
has vanished. When the disease has advanced to the
stage pictured in the text-books as typical\p=m-\character-
ized by anacidity, with the presence of lactic acid and
Boas-Oppler bacilli, by coffee-ground vomitus, and per-
haps by a palpable mass in the abdomen\p=m-\thepossibility
of lasting relief from excision is gone because of the
almost certain existence of metastases. Any new diag-
nostic aid, therefore, is more than welcome.

Fischer1 has shown recently that protein digestion
in carcinoma of the stomach is carried beyond the usual
stage characteristic of the stomach, in that mono-amino
and di-amino acids are formed. Their presence accounts
for the hydrochloric acid deficit so often encountered ;
the hydrochloric acid combines with the amino groups,
while the free carboxyl raises the total acidity. Such
hydrolysis might result from the presence of pancre¬
atic juice or blood, both of which contain ferments
capable of splitting proteins into amino-acids. But
amino-acids were found in the gastric contents in car¬
cinoma in the absence of trypsin or blood, and it was

probable, therefore, that a special ferment, the product
of cancerous tissue, was present and that it carried the
cleavage of the polypeptids to the amino-acid stage.

Neubauer and Fischer2 have attempted to demonstrate
the presence of such a peptid-splitting ferment in the
stomach contents of patients suffering from gastric car¬
cinoma. For their experiments they used an artificially
prepared polypeptid, glycyltryptophan, which yields
tryptophan on hydrolysis. They first examined car-
cinomata and sarcomata from various parts of the body
and found that these malignant tumors contained a fer¬
ment capable of splitting glycyltryptophan much more

rapidly than that present in normal tissues and in
benign growths. The pepsin-hydrochloric acid from
normal men and dogs failed completely to hydrolyze

1. Deutsch. Arch. f. klin. Med., April, 1908, xciii, 98.
2. Deutsch. Arch. f. klin. Med., 1909. xcvii, 499; abstr. in The

Journal, Jan. 1, 1910, p. 86.

glycyltryptophan. Their attention was next directed to
gastric contents obtained from one-half to three-quar¬
ters of an hour after a test breakfast. Obviously, pan¬
creatic juice and blood and the préexistence of trypto-
phan in the stomach contents had to be excluded. These
conditions being fulfilled, the specimen is suitable for
the examination, which is simple; a small quantity of
glycyltryptophan is placed in a test-tube with about
10 c.c. of the filtered gastric contents, to which toluol
is added to prevent bacterial growth. After four hours
in the incubator, a small quantity of the fluid is removed
with a pipette and tested with bromin water for trypto-
phan. In four normal individuals, in ten with peptic
ulcer, in twelve with gastric diseases other than carci¬
noma, in four suspected of carcinoma, and in the vomi-
tus from two cancerous patients, the test was negative,
while in the seventeen cases of undoubted gastric car¬
cinoma and in six suspicious cases a positive result was

found.
The experience with the test is too limited, as yet, to

determine how early in the course of the disease this
ferment may be found in the stomach contents. That
it is of diagnostic significance seems assured. Whether
it will be of value in making an early diagnosis—at a

stage of the disease when a surgical cure is possible—
remains to be demonstrated.

THE PHAGOCYTIC ACTIVITY OF THE LIVER

Many observations have emphasized from time to time
the important part performed by the liver in protecting
the body from soluble poisons reaching the blood through
the digestive tract, until this function of the liver is now

generally appreciated. That the liver has an equally
highly developed capacity to remove bacteria, and for-
eign bodies generally, from the circulating blood is per-
haps not so well known. For the purpose of performing
this function it has developed a specialized cellular
organization, which would seem, according to recent
studies, to exceed in phagocytic activity all other fixed
tissue cells and at least to equal the leucocytes in this
respect. As the other great phagocytic system, the lym-
phatic glands, has specialized endothelial cells with
highly developed phagocytic power, whose particular
function is to take up bacteria and foreign particles
coming to the glands in the lymph, so, too, in the liver
specialized cells of endothelial origin have been set aside
for the purpose of ridding the blood of similar obnoxi¬
ous bodies, thus leaving the liver cells free for their mul¬
titudinous chemical operations. These stellate cells,
commonly known as Kupffer cells, after the anatomist
who first described them, lie in intimate relation with
the blood-channels of the liver, on the one hand, and the
liver-cells themselves, on the other, and their endothe¬
lial origin and functional specialization are now gen¬
erally recognized by pathologists.
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It has long been known that these cells have a striking
tendency to take up pigment from the blood in diseases
with much hemolysis, and bacteria and fat droplets have
often been observed in them. Their great importance
in the defensive mechanism of the body was first made
prominent by the experiments of Cohn, in 1905, who
found that if a watery suspension of colloidal silver was

injected into the ear vein of a rabbit the Kupffer cells
became packed with the silver particles within a few
minutes, while no other cells in the body could be found
to take up the particles in any considerable amount.
Since the blood from the systemic veins reaches the liver
less directly than almost any other part of the body, it is
evident that the Kupffer cells must be actively phago-
cytic to a high degree, at least for colloidal silver.

More recent studies have demonstrated that the
assumption is warranted that these cells represent a most
important and highly developed means of defense, not
only against colloidal silver, but also against bacteria as

well as mineral poisons.1 Even harmless particles, as

fat droplets, are taken out of the blood with great rapid¬
ity by the stellate cells of Kupffer. Schilling2 has made
an especially extensive study of these cells and finds that
not all forms of bacteria are taken up with equal facility
by them, pus cocci being more readily engulfed than
tubercle bacilli, while other observers have noted a spe¬
cial avidity for colon bacilli. In case tubercle bacilli
infect the liver, it is the stellate cells in which they lodge
and which form the chief cells of the tubercle. This has
been demonstrated in a series of ingenious experiments
by Oppenheimer,3 who stained the Kupffer cells with
colloidal silver, as Cohn had done, and then injected
tubercle bacilli ; in the forming tubercles in the liver it
could be seen that the silvered Kupffer cells formed the
"epithelioid" cells and the giant cells, thus establishing
the disputed point that these characteristic cells of the
tubercle may be of endothelial origin. These experi¬
ments also establish that Kupffer cells have proliferative
as well as phagocytic activity which may be used as a

means of defense, and Nathan,4 observing their great
activity under the influence of bacterial toxins, believes
that these cells also play an important part in serum

immunity as well as in cellular defense. It would seem

probable that the endothelium of the liver, because of its
incessant subjection to the influence of bacteria and
poisons of all kinds coming from the digestive tract,
has acquired a greater power of reaction than any other
cells in the body, so that, even when the bacteria or

poisons are first disseminated through the systemic
rather than through the portal circulation, the special¬
ized defensive hepatic endothelium, the stellate cells of
Kupffer, are found to play the leading part in phago¬
cytosis and defense.
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2. Schilling: Virchows Arch f. path. Anat., 1909, cxcvi, 1.
3. Oppenheimer: Virchows Arch. f. path. Anat., 1909, cxciv
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4. Nathan: La cellule de Kupffer, Paris, 1908.

ALCOHOLISM AND THE GERMINATIVE CELLS

Recently we commented in these columns on the
observations made by Fahr concerning the anatomic
changes resulting from chronic alcoholism, which were

found to be much less marked in regard to renal and
vascular lesions than has been believed by most of us;
although fatty changes in the liver and chronic menin-
geal thickening were found very frequently in the bodies
of hard drinkers. An interesting supplement to the
above observations is furnished by E. Bertholet1 of
Lausanne, who has systematically examined the testicles
of alcoholics coming to autopsy.

It has long been believed, on the basis of clinical
experience and statistical evidence, that paternal alco-
holism may have a considerable and deleterious influ-
ence on the offspring, Forel in particular having con-

tended that alcoholism injures the germinative cells; he
supported this view with statistics from asylums for the
insane and epileptic, and gave to the alteration in the
germinative cells the title of "blastophtorie." Not only
are nervous and mental defects attributed to paternal
alcoholism, but also the collected histories of congenital
cardiovascular anomalies show the presence of this influ¬
ence to a degree that cannot well be dismissed as for¬
tuitous. Even with experimental animals it has been
found that chronic alcohol intoxication of the male
leads to the production of defective offspring, according
to several observers.

Until now, however, the influence of alcoholism on

the germ cells has had little consideration from the
standpoint of pathologic anatomy, although in 1898
Simmonds of Hamburg reported that in 60 per cent, of
chronic alcoholics azoospermia was present. Bertholet
examined the testicles of seventy-five men whose history
as to alcohol was known, of whom thirty-nine were

habitual users of alcohol in large amounts, and most of
whom died before the fiftieth year. In all but two of
these thirty-nine alcoholics a more or less marked
atrophy of the parenchymatous elements and an increase
in the interstitial connective tissue were found, these
changes differing from the ordinary senile involution.
Especially marked were the changes in the testicles of
men who died of alcoholic cirrhosis; this coincidence of
hepatic and testicular fibrosis has been observed pre¬
viously by others, who, however, did not connect the
changes in the testicles with the alcoholism. In propor¬
tion to the degree of atrophy present the process of sper-
matogenesis is defective, often with total absence of
spermatozoa, or with abnormalities in the changes lead¬
ing up to the formation of the spermatozoa. While
chronic diseases, especially cancer cachexia, may cause

similar changes, yet the frequency and advanced degree
of testicular atrophy is characteristic of alcoholism.
The relation of these microscopic changes to the recog¬
nized influence of paternal alcoholism on the offspring
is evident.

1. Bertholet, Ed.: Centr. f. allg. Pathol., 1909, xx, 1062.
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